Effects of acute nicotine on somatosensory change-related cortical responses.
Nicotine is known to have enhancing effects on some aspects of attention and cognition. As for the pre-attentive processes of detecting sensory changes, nicotine has significant effects on the auditory and visual systems implying that its pre-attentive effect is common among sensory modalities. The purpose of the present study was to elucidate whether acute nicotine administration has enhancing effects in the somatosensory system. Change-related cortical activity in response to an abrupt increase in stimulus intensity was recorded using magnetoencephalography. The test stimulus consisted of standard electrical pulses at 100 Hz for 500 ms applied to the dorsum of the left hand followed by 0.7-mA stronger pulses for 300 ms. Nicotine was administered in a gum (4 mg of nicotine). Eleven healthy nonsmokers were tested with a double-blind and placebo-controlled design. Effects of nicotine on the cortical response in the primary (S1) and secondary (S2) somatosensory cortices were investigated. Results showed that nicotine failed to affect the S1 response while it significantly increased the amplitude of S2 activity in the hemisphere ipsilateral to the stimulation, and shortened the peak latency of S2 activity in both hemispheres. Since cortical responses in the present study represent a pre-attentive automatic process to encode new somatosensory events, the results suggest that nicotine can exert beneficial cognitive effects without a direct impact on attention and that the effect of nicotine on the automatic change-detecting system is common across sensory modalities.